least one year, participating in predator detection, territory defense, and care of offspring (Woolfenden and Fitzpatrick 1984) . Florida Scrub-Jay mortality is nearly always caused by predation (Woolfenden and Fitzpatrick 1984, 1991) . They have a highly coordinated sentinel system that is important for detecting hawks, which are rare during the season of highest breeder mortality at Archbold (McGowan and Woolfenden 1989) . Hawks are especially common at KSC during migration because the Atlantic coast is a hawk migration route (Heintzelman 1986).
Here, we compare reproductive success, survival, family sizes, immigration, and emigration at two KSC study sites. We also compare cooperative breeding features using: (1) the nonbreeder distribution among territories; (2) the proportion of jays remaining as nonbreeders for four years after hatching; Two study sites, 12 km apart, were selected in Florida Scrub-Jay population centers on KSC (Breininger et al. 1991 ). The T4 site was in scrubby flatwoods, and the HC site was within scrub. The HC site was subjected to 20 years of fire suppression before 1979, as was most of KSC. Photographic sequences showed that natural openings disappeared from HC, and the landscape became increasingly forested (interlocking canopies of trees taller than 5 m). The T4 site was burned by at least one wildfire during the fire suppression period and did not lose openings among scrub oaks, although forests developed in several areas formerly used for agriculture. Forests at T4 were dominated by slash pines. Forests at HC were dominated by Quercus virginiana, Q. laurifolia, Sabal palmetto, Persea borbonia, Acer rubrum, and Salix caroliniana.
Both study areas burned five times since 1979. Prescribed burns at T4 were effective at keeping shrubs from exceeding optimal height and maintaining openings among scrub oaks Field procedures.--Color-banding, territory mapping, and most demographic studies (field and data analyses) followed procedures described by Woolfenden and Fitzpatrick (1984) . Nearly all resident Florida Scrub-Jays were banded during the first few months of our study. Nestlings were banded on day 11 after hatching, and immigrants were banded within several months of their arrival. Breeders, nonbreeders, and sexes were distinguished using behavioral attributes described by Woolfenden and Fitzpatrick (1984) .
Nests were visited at least once a week. All Florida Scrub-Jays present were confirmed during the last week of each month. Peripheral surveys were conducted to locate individuals that dispersed up to three territory widths beyond the study area.
Data analyses.--The study was conducted from 1988 to 1993. By definition, each study year began on 1 April and ended on 31 March. Fledglings were estimated as the number of young counted in or near the nest around day 17 after hatching. Nestlings and fledglings were aged using descriptions by Woolfenden (1978). Juveniles were defined as young present in July, when most jays approached nutritional independence (Woolfenden and Fitzpatrick 1984) . For each year, the number of fledglings, juveniles, and yearlings produced per breeding pair was calculated. Survival (no. of survivors/no. alive during beginning of study year) was calculated for the periods: (1) fledgling to juvenile, (2) fledgling to yearling, (3) juvenile to yearling, (4) yearling to two-year-old, and (5) annually for older nonbreeders.
Differences in annual production of fledglings, juveniles, and yearlings were tested using Mann-Whitney U-tests (SPSS Inc. 1994). Comparisons of breeder survival were tested using log-likelihood ratio tests (SPSS Inc. 1994). Because of low sample sizes, comparisons of fledgling survival for pairs at T4 and HC were tested using log-likelihood tests by combining data from all years. Differences in annual family sizes and in annual fledgling production between pairs with and without nonbreeders were tested using Mann-Whitney U-tests. Fledglings, juveniles, and yearlings produced by experienced pairs with and without nonbreeders were combined from all years because of low sample sizes. Differences in fledgling, juvenile, and yearling production between experienced pairs with and without nonbreeders were tested using Mann-Whitney U-tests. Combining data across years violated assumptions of independence because experienced pairs involved many of the same individuals, although the same pairs often were not consistently with or without nonbreeders. The loglikelihood test was used to compare fledgling with juvenile survival and juvenile with yearling survival for experienced pairs with and without nonbreeders by combining data for all years. Mean fledgling production for pairs having at least one novice breeder was calculated after combining data from all years. The log-likelihood test was used to compare annual breeder survival among pairs with and without nonbreeders and annual male and female breeder survival.
Data on the number of nonbreeders within families
were combined for all years to quantify the proportion of families within each of seven family size classes (i.e. zero to six nonbreeders). All Florida ScrubJays having a known history since hatching were combined within each study area. These data were used to quantify how many males and females delayed breeding for each of the first four nesting seasons after hatching. The continuity of pair bonds between successive breeding seasons was compiled for all years. Pair-bond attributes between breeding seasons were assigned to one of five categories: (1) both breeders remained paired together; (2) one breeder paired with a replacement breeder after the death of its spouse; (3) mortality of both breeders; (4) one breeder became a nonbreeder after loss of its territory following the death of its spouse; and (5) divorce. Monthly mortality rates for male breeders, female breeders, and juveniles were quantified by summing the deaths within each month for all years and then dividing the monthly totals by the total number of deaths.
RESULTS
Mean fledgling production (1988 to 1993) was lower at HC than at T4 (Table 1) , although differences were significant only in 1990 (P < 0.001) and 1992 (P = 0.003). Mean juvenile production was lower at HC than T4, although HC had significantly lower production only in 1989 (P = 0.014) and 1990 (P < 0.001). Mean yearling production was lower at HC than T4, although the annual differences between HC and T4 were never significant (P > 0.05). Mean breeder and fledgling survival were similar at HC and T4, and annual survival ratios never differed significantly (P > 0.05) for HC and T4. Mean family size at HC was significantly lower than T4 only in 1992 (P = 0.003). (Fig. 1 ). There were always more male than female nonbreeders at HC. More pairs had nonbreeders at T4 than at HC.
Pairs with nonbreeders did not have higher fledgling production than pairs without nonbreeders at T4 (Table 2) Survival of breeders in pairs with nonbreeders was not consistently higher than survival in pairs without nonbreeders at T4 or HC (Table   4 ). Sex differences in survival seldom were significant, yet male breeders had higher survival than female breeders in all six years at HC (Table 5). At T4, male breeders had higher survival than female breeders in three of five years, and the sexes had equal survival during two years. At HC, breeder survival was about average in 1990, even though reproductive success was especially poor.
Mortality was lowest in December and January and highest during March, September, and October (Fig. 2) . Breeder survival was also low in July. Breeder female mortality was high during nesting (April and May). Breeder mortality was the major cause of pair-bond disruption, and, in most cases, a lost breeder was soon replaced by a new individual (Fig. 3) . Most young delayed breeding for at least one year after hatching but rarely for more than three years; more than half of them became breeders within two years after hatching (Table 6). years. At HC, experienced pairs with nonbreeders had higher reproductive success than experienced breeders without nonbreeders (Table  3) Patterns of delayed breeding, nonbreeder distributions (except sex ratios), and pair-bond Nest predation explained differences between Florida Scrub-Jay demography in unburned and periodically burned scrub at Archbold (Woolfenden and Fitzpatrick 1984, 1991) . The numbers, types, and seasonality of predators and habitat differences influencing the vulnerability of Florida Scrub-Jay nests, juveniles, and adults to predation may have accounted for some of the few differences in demography and delayed breeding between KSC and Archbold.
